Sensitive indicators of injury reveal hippocampal damage in C57BL/6J mice treated with kainic acid in the absence of tonic-clonic seizures.
Sensitive indices of neural injury were used to evaluate the time course of kainic acid (KA)-induced hippocampal damage in adult C57BL/6J mice (4 months), a strain previously reported to be resistant to kainate-induced neurotoxicity. Mice were injected systemically with saline or kainate, scored for seizure severity (Racine scale), and allowed to survive 12 h, one, three, or seven days following which they were evaluated for neuropathological changes using histological or biochemical endpoints. Most kainate-treated mice exhibited limited seizure activity (stage 1); however, cupric-silver and Fluoro-Jade B stains revealed significant damage by 12 h post-treatment. Immunohistochemistry and immunoassay of glial fibrillary acidic protein and lectin staining revealed a strong treatment-induced reactive gliosis and microglial activation. Immunostaining for immunoglobulin G revealed a kainate-induced breach in the blood-brain barrier. Nissl and hematoxylin stains provided little information regarding neuronal damage, but revealed the identity of non-resident cells which infiltrated the pyramidal layer. Our data suggest sensitive indicators of neural injury evaluated over a time course, both proximal and distal to treatment, are necessary to reveal the full extent of neuropathological changes which may be underestimated by traditional histological stains. The battery of neuropathological indices reported here reveals the C57BL/6J mouse is sensitive to excitotoxic neural damage caused by kainic acid, in the absence of tonic-clonic seizures.